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????GeoNames.jp??????? URI????????????????????
?? DBpedia Japanese?????????????????????????????
????????????????????????????????????????
????????????????????????????????????????
??????? LOD ?????????????????????Web ??????
????????????????????????????????????????
???????????????? 4.6????? RDF?????????? 4.7??
????????? RDF?????????
??????????? Time Ontology*12? TemporalEntity ??????????
*10 http://developer.yahoo.co.jp/webapi/map/openlocalplatform/v1/reversegeocoder.html
*11 http://geonames.jp
*12 https://www.w3.org/TR/owl-time/
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? 4.7 ?????????? RDF?????
???????????????????????????????XML???????
??? dateTime???????????? DCMI Metadata Terms*13? created???
????????????????????????????????????? LOD
????? SPARQL??????????????????????????????
???? RDF??? Turtle????????? 
@prex xsd: <http://www.w3.org/2001/XMLSchema#> .
@prex time: <http://www.w3.org/2006/time#> .
@prex dcterms: <http://purl.org/dc/terms/> .
:b619006 dcterms:created "2015-08-26T16:35:02+09:00"^^xsd:dateTime ;
time:year 2015 ;
time:month 8 ;
time:day 26 ;
time:hour 16 ;
time: minute 35;
time:second 2 ;
time:dayOfWeek time:Wednesday . 
*13 http://dublincore.org/documents/dcmi-terms/
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? 4.8 ????? RDF??????
??????????Weather Ontology*14?????WeatherState ???????
????????????????????????????????????????
????????????????????????????????????????
???????? Time Ontology????????????????????????
????????????????????????????????????????
??????????????? ipb:weather??????????????? 4.8??
???? RDF?????????
?????????????????????????? API??????????
????????? LOD???????? RDF????????? LOD??????
?????????? LOD????? 4.9?????????????? RDF???
???????????? SPARQL???????*15????Web?????????
4.3.2 ????? LOD???
???? LOD???Web???????????2.2???? Linked Data????
????????????????????????????? LOD????????
????????? LOD??????????????? LOD?????????URI
*14 https://www.auto.tuwien.ac.at/downloads/thinkhome/ontology/WeatherOntology.owl
*15 http://www.ohsuga.is.uec.ac.jp/sparql
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? 4.9 ????????????? LOD???
????????????????????????????????? HR(Human
Readable)???????????????????2015? 8? 17? 21? 42? 26?
?????????????????????????????? URI???????
?????? 
http://www.ohsuga.is.uec.ac.jp/bicycle/resource/ipb20150817214226 
?? URI??????????????HTTP/1.1? 303???????See Other?
?????? URI ?????????????????? URI ?? 4.10 ???? HR
?????????? 
http://www.ohsuga.is.uec.ac.jp/bicycle/page/ipb20150817214226 
????HTTP? Accept????????????????????????? RDF
???????????????????????????????????????
URI?????? curl*16?????????????RDF/XML??????????
??????????
*16 http://curl.haxx.se/
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 
curl -H "Accept: application/rdf+xml" http://www.ohsuga.is.uec.ac.jp/
bicycle/resource/ipb20150817214226 
????? RDF/XML??????? 
<?xml version="1.0" encoding="utf-8" ?>
<rdf:RDF
xmlns:rdf="http://www.w3.org/1999/02/22-rdf-syntax-ns#"
xmlns:rdfs="http://www.w3.org/2000/01/rdf-schema#"
xmlns:event="http://purl.org/NET/c4dm/event.owl#"
xmlns:ns3="http://www.ohsuga.is.uec.ac.jp/ipblod/vocabulary#" >
<rdf:Description rdf:about="http://www.ohsuga.is.uec.ac.jp/bicycle/resource/ipb20150817214226">
<rdf:type rdf:resource="http://www.ohsuga.is.uec.ac.jp/bicycle/resource/IllegallyParkedBicycles"
/>
<rdf:value rdf:datatype="http://www.w3.org/2001/XMLSchema#int">23</rdf:value>
<event:place rdf:resource="http://www.ohsuga.is.uec.ac.jp/bicycle/resource/obs ???????
?????" />
<event:time rdf:nodeID="b621634" />
<event:factor rdf:resource="http://www.w3.org/2006/time#Monday" />
<event:factor rdf:resource="http://www.ohsuga.is.uec.ac.jp/bicycle/resource/???" />
<event:factor rdf:resource="http://www.ohsuga.is.uec.ac.jp/weather/resource/? ?
? state201508182100" />
<event:factor rdf:nodeID="b621634"></event:factor>
<ns3:weather rdf:resource="http://www.ohsuga.is.uec.ac.jp/weather/resource/? ?
? state201508182100" />
</rdf:Description>
</rdf:RDF> 
??????????? LOD ? Linked Data ?????? 1 ?? 3 ???????
?????????DBpedia Japanese? LinkedGeoData????? LOD??????
??????????? 4 ???????????? LOD???Web???????
?*17?
4.4 ???????????? LOD???
???????????????????????????????????????
????????????????????????????????????????
?????????????? LOD???????????????????????
*17 http://www.ohsuga.is.uec.ac.jp/bicycle/dataset.html
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? 4.10 ?????????? HR?????
????????????????????????????????????????
????????????????????????????????????????
???????????????? LOD?????????????????????
????????????????????????????????????????
????????????????????????????????????????
???????????????????????????? 4.1??????????
???????????????????????????????????????
???????????????????????????????????????
????????????????????????????????????????
????????????????????????????????????????
????????????????????????????????????????
??????????????????????????????? RDF??????
??????? LOD??????
30
4.4.1 ????????
???4.3 ????? LOD ?????????????????????????
event:factor??????????????????????????????????
????????????????????????????????????????
???????????????????????????????????1????????
??1?????????????????????????????? 4.1???????
???Building?Bank?Games?DepartmentStore?Supermarket?Library?Police?School
? 8???????????????????????????????????Google
Places API? Foursquare API??????????????????????????
??????????????????Games???????????????????
?????????????????????????? LOD???????????
????????????????????????????????????????
??? Jaccard?????????????????? oi ??????????????
?????? 15????????? O??????????????????? Loc?
?? Day???? Hour = f1; : : : ; 24g?????? Rain = f0; 1g????????1?
?DailyFee = f0; 1; : : :g????????1???MonthlyFee = f0; 1; : : :g???????
?? Building,Bank,Games,DepartmentStore,Supermarket,Library,Police,School =
f0; 1g???????????? Num? Jenks Natural Breaks[34]???? 4????
??Num = f1; : : : ; 4g???????????0?7?8?20?21?42?43?100?????
??Jenks Natural Breaks??????????Geographic Information System?GIS?
??????????????????????? o1; o2 ?????? 4.10 ?????
?????????????????????????????
sim(o1; o2) =
jo1 \ o2j
jo1 [ o2j (4.10)
4.4.2 ??????????????????
4.4.1???????????????????????????????????4.4
????????????????????????????????????????
??????????????????????????????????Weka*18??
*18 http://www.cs.waikato.ac.nz/ml/weka/
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????????????? 15?????
oi 2 LocDay Hour RainDailyFeeMonthlyFeeBuilding
Bank GamesDepartmentStore
 Supermarket Library  Police School Num
??? O??????????? 813??????????813???????????
????????????????????????????????????????
????????????????????????????????????????
????????????????????????????????????????
??????????????????????????
4.4.3 ?????????????????
813?????????????????????????????????????
??????????????????????????? HillClimber???????
?????????? SimpleEstimator??????????????????????
??????? 2?????? BAYES????????????????10?????
????????????? 65.2%?????? 4.3? Confusion Matrix??????
????????????????????????????????????????
?????????????
???4.1.2? LOD????????????????????????LOD???
??????????????????? event:agent???????????????
????????????????????????????????????????
????????????????????????????????????????
???? e-stat*19???????? API??*20??????????????????
????????????????????? km2 ?????????????????
??????????????????????????????????????? 10
????????????????????????????
?????????????????4.3 ???? LOD ?????????????
???????????????????????????????????????
4.1??????????????????????????????????????
*19 http://www.e-stat.go.jp/
*20 http://www.e-stat.go.jp/api/
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????????????????????????????????????????
????????????????????????????????????????
????????????????????????????????????????
?? LOD???????????????????????????????????
?? 68?????????????????????????? 
Pharmacy,Games,Park,Retail,Restaurant,AccountantOffice,University,Discount,
ArtGallery,FastFoot,Library,BusStation,Prison,Platform,CarDealer,Gym,Parking,
RealEstate,Church,Cafe,Supermarket,Hospital,NightClub,EmploymentAgencyOffice,Mall,
Deli,Sport,Hairdresser,Doctor,Bar,Bank,Hackerspace,BookShop,Amenity,Clothing,
Dentist,Hall,Electronics,Office,Motorbike,Food,Garden,BeautySalon,PlaceOfWorship,
School,GovernmentOffice,Building,Spa,Health,InsuranceOffice,WineryShop,
DepartmentStore,Cosmetics,Apparel,CarRental,TrainStation,VideoRental,Hotel,
Cinema,Financial,MotorwayJunction,Medical,CoffeeShop,Convenience,Construction,
TravelAgentOffice,Lawyer,Landmark 
?????????????????????????????????????
64.2%?????????????????????????????????????
????????????????????????? LOD????????????
LinkeGeoData ????????????LinkedGeoData ?????????????
????????????????????????????????????????
??????????????????????????????Amenity??????
???????????????????????????? Amenity???????
????????????????????????????????????? 35?
????? 
Pharmacy,Retail,Restaurant,Police,University,FastFood,BusStation,Gym,Parking,
Church,Cafe,Supermarket,Hospital,Nightclub,Sport,Hairdresser,Doctor,Bar,Bank,
Amenity,Dentist,Hall,Office,PlaceOfWorship,School,CommunityCentre,Building,Spa,
CarRental,InternetCafe,CoffeShop,Construction,Layer,Leisure,Shop 
???????????????? LAGDHillClimber???????????????
?? SimpleEstimator????????????????????????????? 7?
????? BAYES ??????10 ?????????? 66.7% ??????????
????????????????? 9????????????????????? 3
?????10???????? 10????????????? 70.3%????????
??????????????????? 5?????
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? 4.3 ?????????????? Confusion Matrix
?? 1 ?? 2 ?? 3 ?? 4
?? 1 345 59 5 2
?? 2 96 132 30 2
?? 3 12 63 52 2
?? 4 2 1 9 1
TP 0.839 0.508 0.403 0.077
???? 0.652
? 4.11 ???????????????? SPARQL???
4.4.4 ???????????? LOD??????
???????????????????????????????????? RDF
????????????? LOD?????????????? LOD? SPARQL??
??????? 4.11??? SPARQL???????????????????????
????????????????????????????????????????
?? 9?????? 9??????????????????????????????
??????????????Weka???????? Java API?????4.4.3???
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? 4.12 ???????????? RDF?Turtle???
????????????????????????????????????? RDF
?????????? LOD?????????? RDF? Turtle???? 4.12????
4.5 ????? LOD????
???????????????????????????????????????
????????????????????????????????????????
??????????????????????????????????
????????? LOD?Web??????????SPARQL?????????
????????????????????????????????????????
LOD ?????????????????????????????????Web ?
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????????????????*21???????????????????? 4.13
????????????????????????????????????????
????????????????????????????????????????
????????????????????????????????????????
??? 4.13?Web????????? Android??????????????????
???????????????????????????????????????
4.14??????? PC?????????????????????????????
????????????PC???????????????????????????
????????
???????????? 4.3?????Web?????????????????
????????????????????????????????????????
????????????????????????????????????????
????????????????????????????????????
???????????????????????????????????????
????????????????????? LOD?????????????? LOD
????????????????????????????????????????
??????????????????????????????????? 4.15 ??
???????????????????????????????? 4.15?????
????????????????????????????????????????
????????????????????????????????????
*21 http://www.ohsuga.is.uec.ac.jp/bicycle/
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? 4.13 ??????????????????????
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? 4.14 ?????????????????????????
? 4.15 ???????????????????????
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? 5?
???????
??????????? LOD?????????????????????????
????????????????????????
5.1 ?????? LOD?????
?????????????????????????????????????
? 813 ??????? 5.1 ???????????????????????????
????? LOD ??????? 219,804 ?????????????? LOD ?W3C
? LinkingOpenData????????????*1????? Linking Open Data cloud
diagram(? 3.1) ?????????????Linking Open Data cloud diagram ???
?????? 5???????????????
1. ??????? URI???
2. ???????????????????????RDF???????????
????RDFa, RDF/XML, Turtle, N-triples????????
3. ??????? 1000?????????
4. ??????????????????? 50??? RDF?????????
5. RDF??????? RDF???? SPARQL????????????????
??????????
????? LOD?????????? LOD??? LinkedGeoData? GeoNames?
DBpedia Japanese?? RDF???? 50?????????????????????
*1 https://www.w3.org/wiki/SweoIG/TaskForces/CommunityProjects/LinkingOpenData
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????????????? LOD ????? LOD ??????????? LOD ??
??????????LOD???????????????????????????
??????? LOD?????????????? LOD?????????????
??????????
? 5.1 ????????
?? ????? ??????
???????? 17 634
??????????? 1 37
???????? 1 36
????????? 1 31
????????? 7 18
????????? 2 17
???????????? 2 8
???????????? 2 4
???????????? 1 4
????????????? 1 4
????????????? 2 3
??????????? 2 3
????????????? 2 3
????????? 2 3
???????????? 2 2
???????????? 2 2
????????????? 1 1
????????? 1 1
????????????? 1 1
????????? 1 1
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5.2 ?????????????????????
??????????????????????????? 168??????????
4.4.1?????????????????????????????????????
????????????????????????????????????????
????????????
10??????? 10??????????? 70.3%?????????????F?
?????? 5.2 ?????????????????????????????? 10
???????????????????????????????????????
???????????7???????????????????Confusion Matrix?
? 5.1 ??? 5.11 ?????????????????????? 3(21?42 ?) ???
4(43?100 ?) ?????????????????????????????????
?????? 1(0?7?)????????????
???????????????????????????????????????
???????????????????????????????????????
???????????????????????????????????????
????????????????????????????????????????
????????????????????????????????????????
????????????????????????????????????????
???????
???????????????????????????????????????
???????????????????????????????????????
????????????????????????????????????????
????????????????????????????????????????
????????????????????????? 4.3.1?????????? 25m
????????????????????????????????????????
? 5.2 10?? 10??????????????????F?????
??? ??? F?
0.694 0.703 0.698
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????????????????????????????????????????
????????????????????????????????????????
????????????????????????????????????????
????????????????????????????????????????
???????????????????????????? 4.3?????Web ??
????????????????????????????????????????
????????????????????
??????????????????????Google Places API? Foursquare API
???????????????????????????????????????
??????? API ?????????? LinkedGeoData ????????????
????????? LOD???????????????API?? \establishment"?
\point of interest"???????????????????????????????
????????????????????????????????????????
????????????????????????????????????????
???????????????????????????????????????
???
???Web API????Web?????????????????????????
????????????????????????????????????????
????????1???????????????????????????????
????????????????????????????????????????
??????????????????????????????????? LOD??
????????????????????????????????????????
??????????????????????????
???????????????????????????????????????
????????????????????????????????????????
????????????????4.1????? LOD???????????????
????????????????????????????????????????
????????????????????????????????????????
??????????????????LOD???????????????????
????????????????????????????????????????
??????
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? 5.3 ??????????????
Confusion Matrix (1)
?? 1 ?? 2 ?? 3 ?? 4
?? 1 321 44 1 3
?? 2 65 149 18 2
?? 3 15 46 53 2
?? 4 2 6 2 1
TP 0.870 0.637 0.457 0.091
???? 0.718
? 5.4 ??????????????
Confusion Matrix (2)
?? 1 ?? 2 ?? 3 ?? 4
?? 1 321 46 1 1
?? 2 72 144 17 1
?? 3 15 62 38 1
?? 4 1 3 7 0
TP 0.870 0.615 0.328 0.000
???? 0.689
? 5.5 ??????????????
Confusion Matrix (3)
?? 1 ?? 2 ?? 3 ?? 4
?? 1 313 49 5 2
?? 2 64 151 19 0
?? 3 20 41 55 0
?? 4 2 7 2 0
TP 0.848 0.645 0.474 0.000
???? 0.711
? 5.6 ??????????????
Confusion Matrix (4)
?? 1 ?? 2 ?? 3 ?? 4
?? 1 319 43 6 1
?? 2 49 174 11 0
?? 3 18 39 58 1
?? 4 5 3 3 0
TP 0.864 0.744 0.500 0.000
???? 0.755
? 5.7 ??????????????
Confusion Matrix (5)
?? 1 ?? 2 ?? 3 ?? 4
?? 1 311 53 4 1
?? 2 67 149 15 3
?? 3 20 56 38 2
?? 4 2 0 7 2
TP 0.843 0.637 0.328 0.182
???? 0.685
? 5.8 ??????????????
Confusion Matrix (6)
?? 1 ?? 2 ?? 3 ?? 4
?? 1 313 50 6 0
?? 2 86 133 14 1
?? 3 24 52 40 0
?? 4 4 5 0 2
TP 0.848 0.568 0.345 0.182
???? 0.668
? 5.9 ??????????????
Confusion Matrix (7)
?? 1 ?? 2 ?? 3 ?? 4
?? 1 304 62 1 2
?? 2 67 153 13 1
?? 3 17 52 45 2
?? 4 3 3 2 3
TP 0.824 0.654 0.388 0.273
???? 0.692
? 5.10 ??????????????
Confusion Matrix (8)
?? 1 ?? 2 ?? 3 ?? 4
?? 1 322 42 5 0
?? 2 74 144 16 0
?? 3 14 51 51 0
?? 4 5 6 0 0
TP 0.873 0.615 0.440 0.000
???? 0.708
? 5.11 ??????????????
Confusion Matrix (9)
?? 1 ?? 2 ?? 3 ?? 4
?? 1 320 41 8 0
?? 2 67 148 19 0
?? 3 15 42 59 0
?? 4 6 4 1 0
TP 0.867 0.632 0.509 0.000
???? 0.722
? 5.12 ??????????????
Confusion Matrix (10)
?? 1 ?? 2 ?? 3 ?? 4
?? 1 318 49 2 0
?? 2 85 136 13 0
?? 3 32 39 43 2
?? 4 5 4 1 1
TP 0.862 0.581 0.371 0.091
???? 0.682
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? 6?
?????????
?????????????????????????????????? LOD??
?????????????????????????????? LOD???????
??????????????????????SNS????Web?????????
????????? LOD????????LOD??????????????????
????????????????????????????????????????
LOD?????????????????????????????????????
???????? LOD?????????????????????????????
????????????????????????????????????????
????????????????????????????????????????
????????????
??? 5???????????????????????????????????
?????????????????????????????????????????
????????????????????????????????????????
????????????????????????????????????????
????????????????????????????????????????
????????????????????????????????????????
????????????????????????????????????????
??? LOD???????????????????????????? LOD???
???????????????????????????????????????
LOD?????????????????????????????????????
??????????????
?????????? LOD??????????????????????????
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????????????????????????????? LOD????????
????????????????????????????????????????
????????????*1??????????
*1 http://www2.deloitte.com/jp/ja/pages/strategy/articles/cbs/
new-business-development1.html
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??
???????????????????????????????????????
????????????????????????????????????????
????????????????????????????????????????
????????????????????????????????????????
?????????????????/??????????????????????
????????????????????????????????????????
???????????????????????????????? Twitter????
?????????????????????????Linked Open Data??????
???????? Linked Open Data???????????????????????
????????????????????????????????????????
???????????????????????????????????
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